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Patents Act 1990

Notice Of Entitlement ;

I, Steven C. McCracken___________________ ._____________ ________________ '
(Name of Declarant |

of Callaway Golf Company 2285 Rutherford Road Carlsbad, California U.S.A. 92008 
(Address of Declarant)

being authorised by the Applicant/Nominated Person in respect of Application No. 6063-5/94 
state the following:-

The Applicant/Nominated Person has entitlement from the actual inventors as follows :-

The Applicant/Nominated Person is the assignee of the actual inventors.

The Applicant/Nominated Person is entitled to rely on the basic application listed on the Patent 
Request as follows:

Glenn H. Schmidt and Richard C. Helmstetter are the inventors of the invention 
disclosed in the basic application as well as the present application in Australia which 
includes additional matter not in the basic application. The Applicant/Nominated 
Person is the assignee of all rights in the invention including the priority rights of the 
basic application from the said inventors.

The basic application listed on the Patent Request is the first application made in a Convention 
Country in respect of the invention.

DATED this________12th ____ Day of August___________ , 1994

IRN: 270193

(Signature of Declarant)
Steven C. McCracken
Vice President-Legal, ,
Secretary and General Counsel.

(Title of Declarant)
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Title
IRON GOLD CLUB HEAD WITH DUAL INTERSECTING RECESSES

International Patent Classification(s)
A63B 053/04 A63B 053/08

Application No. : 60635/94

Priority Data
Number (32) Date (33) Country
052697 30.04.93 US UNITED STATES OF AMERICA

Publication Date : 03.11.94

Publication Date of Accepted Application : 10.10.96

Related to Addition(s) : 38540/93

Applicant(s)
CALLAWAY GOLF COMPANY

Inventor(s)
GLENN H. SCHMIDT; RICHARD C. HELMSTETTER

Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

Prior Art Documents
US 4928972
US 4884812
US 4848747

Claim

(22) Application Date : 21.04.94

1. A golf club head having a body defining a heel, toe, top wall, sole, and a front 
defining an upwardly and rearwardly inclined front face and rear face, andwall

comprising
a) said body defining a forwardly extending main recess located rearwardly of

said front wall, ■
b) and said body also defining an undercut recess located directly rearwardly of 

said front wall rear face and extending outwardly from said main recess toward said top 
wall and toward said bottom wall, adjacent said rear face, said rear face having a slant 
height dimension D; between uppermost and lowermost extents of said undercut recess in 
a vertical plane, and said front wall having a slant height dimension D2 between 
uppermost and lowermost extents thereof in said plane, where: .90 < D!/D2 < .95, and 
wherein said undercut recess has a periphery defining an area A[ within said periphery, 
said front face having a maximum area A2, where .90 < A[/A2 < .95.
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Callaway Golf Company 
2285 Rutherford Road 
Carlsbad California 92008 
UNITED STATES OF AMERICA

Actual Inventor(s): Glenn H. Schmidt and Richard C. Helmstetter

Address for Service:

Invention Title:

Spruson & Ferguson, Patent Attorneys
Level 33 St Martins Tower, 31 Market Street 
Sydney, New South Wales, 2000, Australia

Iron Gold Club Head with Dual Intersecting Recesses

The following statement is a full description of this Invention, including the 
best method of performing it known to me/us:-
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Background of the Invention
This application is a continuation-in-part of Serial No. 921,857 filed August 5, 

1992.
This invention relates generally to golf clubs, and more particularly to golf club 

5 irons of improved construction to achieve advantages, such as twist resistance, during 
impact with golf balls, and delayed momentum transfer to golf balls during stroking. In 
this regard, and in the past, irons evolved in design from flat back to hollow back 
structure, the present invention providing a further evolution in back structure to achieve 
virtual head enlargement effects.

io Many efforts have been made to design iron heads to achieve higher energy 
availability for transfer to the golf ball when the ball is impacted by the head. However, 
no way was known, to our knowledge, to achieve delayed momentum transfer to the ball, 
over the very short time interval when the ball remains in contact with the head face, in 
the novel· and unusual manner as achieved by the present invention; .and no way was

15 known to couple such delayed energy transfer with head twist resistance, in the manner to 
be described.

Summary of the Invention
It is a major object of the invention to provide an improved iron head construction 

meeting the need for delayed momentum transfer to the ball during club stroking, and also 
20 to provide club head increased twist resistance. Basically, the invention as embodied in a 

head metallic body, is constructed to define two intersecting recesses rearwardly of the 
head front wall, and bounded by head metallic extents projecting rearwardly proximate 
peripheral regions of the head face defining front wall. For example, the head may., 
include:..

25 a) a body defining a forwardly extending niain recess located rearwardly of the 
front wall,

b) and the body also defining an undercut recess located directly rearwardly of 
the front wall and extending outwardly from the main recess toward at least two of the 
following:

30 i) the top wall
ii) the bottom wall
iii) the toe ' ~
iv) the heel.

As will be seen, the undercut recess may extend inwardly from its intersection with
35 the main recess toward all of the top and bottom walls, and the toe and heel, whereby the 

undercut recess may then bound the main recess. This construction facilitates slightly 
delayed forward transfer of momentum of the body metal rearwardly of the undercut 
recess, to the front wall and front face, via peripheral extents of the head. Typically, the
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metal of the head has reduced thickness directly rearwardly of the front wall periphery, ;
due to the provision of the undercut recess, as referred to. This also enables reallocation <

Π ' Ί of some metal to project rearwardly from the looping recess, enhancing head peripheral ?
weighting for anti-twist effect. *

5 Another object is to extend undercut recess upwardly and downwardly into · 
proximity with the uppermost and lowermost extents of the head front face, and to . ;
redistribute head metal to project rearwardly of the undercuts, whereby a significant sweet
spot enlarging effect is achieved. Lateral sweet spot enlargement is also provided by j
undercuts at the toe and heel. :

io Another objective is to provide an undercut recess, as referred to, which extends in ί
a loop that lies generally parallel to the inclined front face of the iron. The inclination of 
that loop varies with the number of the iron, designating different front face inclinations, |
as for example 1 to 9 irons and wedges. ; ■

A further object is to provide the head with a rearward projection with upward , ,
15 thickening between the bottom wall and the main recess, and rearwardly of the undercut *

recess that extends toward the bottom wall; and the head may also have a rearward =
projection with downward thickening between the top wall and the main recess, and j
rearwardly of the undercut recess that extends toward the top wall. ί

Yet another object is to provide a set of irons, each iron incorporating the dual
20 intersecting recesses, as referred to, and the rearward projections extending generally

horizontally irrespective of the angles of the front faces of the irons in the set.
These and other objects and advantages of the invention, as well as the details of 

illustrative embodiments, will be more fully understood from the following specification 
and drawings, in which:

25 ■ - Drawing Description . < .,
Fig. 1 is a rear elevation of a #1 iron of a golf club set incorporating the invention; 
Fig. 2 is a section taken on lines 2-2 of Fig. 1;
Fig. 3 is a section on lines 3-3 of Fig 1;
Fig. 4 is a rear perspective view of the Fig. 1 head;

30 Fig. 5 is a view like Fig. 1 but showing a #6 iron incorporating the invention;
Fig. 6 is a vertical section taken on lines 6-6 of Fig. 5;
Fig. 7 is a section on lines 7-7 of Fig. 5;
Fig. 8 is a rear perspective view of the Fig. 5 head;
Fig. 9 is a view like Fig. 1 showing a #8 iron incorporating the invention;

35 Fig. 10 is a vertical section taken on lines 10-10 of Fig. 9;
Fig. 11 is a section taken on lines 11-11 of Fig. 9;
Fig. 12 is a rear perspective view of the Fig. 9 head;
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Fig. 13 is a view like Fig. 1 showing the rear side of a pitching wedge incorporating 
the invention;

Fig. 14 is a vertical section taken on lines 14-14 of Fig. 13;
Fig. 15 is a section taken on lines 15-15 of Fig. 13;

5 Fig. 16 is a rear perspective view of the Fig. 13 head; and
Fig. 17 is a view like Fig. 1 showing comer slots.

Detailed Description
Referring first to Fig. 1, the illustrated golf club head 10, in the form of a #1 iron 

of a set, has a body 11 defining a heel 12, toe 13, top wall 14, and bottom wall or sole 
io 15. The body also defines an upwardly and rearwardly inclined front face 16 at the 

frontal side of an associated front wall 17. A hosel is shown at 18 and integrally joins the 
body via neck shaft 20; and a shaft 19 extends into a bore 19a that extends through the 
hosel as seen at bottom bore opening 19b, and is anchored therein in a suitable manner. 
Opening 19b may be suitably plugged. The head and hosel may consist of a one-piece, 

15 metallic, steel casting, other metals and alloys being usable.
In accordance with the invention, the body defines two intersecting recesses related 

to rearwardly elongated body projections typically extending rearwardly, as will be 
described, irrespective of the head front face angularity. The two recesses include a 
forwardly and rearwardly extending main recess 21, and an undercut recess 22 located 

20 directly rearwardly of the front wall and extending laterally outwardly from the 
forwardmost extent of the main recess 21, toward at least two of the following:

i) top wall ,
ii) bottom wall or sole 15
iii) the toe region 13

25 - iv) the heel region 12. . _ ■ .,
Typically, the undercut recess portions 14a and 15a, associated with walls 14 and 15, are 
elongated directionally between the toe and heel, over the major length of the head, 
thereby achieving a large portion of the benefits of the invention. These benefits include 
metal redistribution toward the upper and lower peripheries of the head, and projecting

30 rearwardly at 24 and 25, for enhancing anti-twist of the head during stroking and ball 
impact. Such metal rearward redistribution, i.e., lengthening in a rearwardly direction, 
as at 24 and 25, rearwardly of undercuts 14a and 15a, is believed to achieve somewhat 
delayed momentum transfer from the metal portions 24 and 25, to the front wall and front 
face 16, thereby maintaining a greater time interval of front face contact with the ball

35 during stroking, for better ball control. The size and mass of the lower projection 25 
substantially exceeds the size and mass of the upper projection 24, as is seen in Fig. 2, 
enhancing the delay effect.

(N:\LIBXX]00576:vgs
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Note that such momentum transfer, visualised in the form of forward waves, is 

required to pass around and through the reduced thickness forward portions 14b and 15b 
of the rearwardly projecting portions 24 and 25, enhancing such delay. Such delay of 
wave travel through narrowed regions (or webs or bridges) 14b and 15b is facilitated by 

5 the outwardly concave curvature at 14c and 15c, or other similar thickness narrowing 
shape, bounding the outermost extents of the undercuts 14a and 15a. Enhanced 
performance and ball control have been determined by repeated, actual use of such an 
iron, both with humans and robots A sweet spot enlarging effect (vertically) is achieved 
without requiring head vertical enlargement. Note that the undercuts 14a and 15a are near 

io the uppermost and lowermost extents of face 16, and the slant height dimension D] of the 
undercut recess is 90% to 95% of the slant height D2 of face 16. Thus, .90 < Dj/D2 < 
.95.

The undercut recess portions 12a and 13a, associated with the heel and toe, and 
associated metal redistribution rearwardly and functionally- outwardly (i.e., enlarging 

15 effect) from those undercuts, contribute to and add to the same effects as described above 
for the undercut recess portions 14a and 15a, i.e., the sweet spot is enlarged toward the 
toe and heel. The undercut recess projects outwardly at 12a, 14a, and 15a at the heel, toe 
and toward the top walls, respectively, i.e., from the edges 34a, 35a, and 32a, to an 
extent wj (which may vary, as shown); however, the front-to-rear thickness tj of the 

20 undercut recess is approximately as follows:
,5ti < Wj < 1. 5tj

Note that the undercut recess at 15a projects downwardly from edge 33a to an extent 
between 1.5 and 2.5 times wi- " '

The radii of the circular curvatures at 14c and 15c are typically between .150 and 
25 .160 inches for #1 through #7 irons; between .210 and .230 for #8 and #9 irons; and 

between .300 and .320 for a pitching wedge; however, these dimensions can vary. ‘ "
Note in this regard the rearward projections 26 and 27 in Fig. 3, extending 

rearwardly from the undercuts 12a and 13a, and also rearward projections at 24 and 25. 
Such rearward projections 24 and 25, 26 arid 27 are elongated directly rearwardly of the 

30 undercuts 12a, 13a, .4a, and 15a, and in relation to their thickness dimensions, showing 
that metal has been redistributed to those projections to enhance the effects described and 
without increasing the overall vertical dimension of the head.

The inner sides or ledges 32 and 33 defined by the projections 24 and 25. are 
substantially flat in a forward-to-rearward direction; however, they define a loop in 

35 combination with the corresponding inner and curved sides 34 and 35 of the projections 
26 and 27, that loop subtending the major aerial extent of the front face, including an 
enlarged "sweet spot". Correspondingly, all undercut recess portions 12a, 13a, 14a and 
15a also define, preferably, a loop, Undercut recess concave corners appear at 50, 51, 
52, and 53. Dimension D3 between 32 and 33 is substantially less than Dj at all sections 

. . ■ ' ■ : ■ .. .
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6
parallel to the section of Fig. 2. The undercut recess has a periphery defining an area A; 
within that periphery, the front face 16 having a maximum area, where

.90 < A!/A2 < .95
It is found that the undercut recess structure substantially enlarges the effective

5 sweet spot, at the face 16. Side 32 is inclined upwardly and rearwardly from horizontal 
at between 1° and 3°; and side 33 is inclined downwardly and rearwardly from horizontal 
at between 1° and 3°. Bottom wall 15 is inclined at a upwardly and rearwardly from 
horizontal at between 5° and 8°. A local relief facet 80 (inclined upwardly and 
rearwardly) is provided beneath the sweet spot location to intersect bottom wall 15 and 

io rear surface 81.
Fig. 17 shows that slots may be provided, as at 40-43, proximate corners of the 

loop defined by the rearward projections 24-27 to decouple or reduce the stiffening effect 
of joining the rearward extending portions 24-27 at the loop corners. This allows the 
momentum transfer from each of such portions to independently proceed forwardly, with 

15 delayed action, as referred to, without being affected by the momentum transfer 
associated with the other portions, or attenuated by the effects of such other portions.

Figs. 5-8 show a corresponding construction of a #6 iron, having a more inclined 
front face, as shown. The corresponding numbered elements are the same as those in 
Figs. 1-4, with each number preceded by a 1, i.e., providing a one hundred series of 

20 numbers.
Figs. 9-12 correspond to Figs. 1-4, but show a #8 iron with the two intersecting 

recesses in associated structure, as defined above, The corresponding elements have a 2 
preceding each number, whereby a two hundred series of elements is defined,

Figs. 13-16 correspond to Figs. 1-4, but show a pitching wedge with the two
25 recesses in associated structure, as defined above. The corresponding elements have a 3 

preceding each number, whereby a three hundred series of elements is defined,' 
It will be understood that intermediate irons have the same construction, but with 

associated changing front face inclinations, as in a set of such irons. Accordingly, each 
iron of the set has the invention incorporated therein.

(N;\LIBXX10C575:vgs
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The claims defining the invention are as follows:-
1. A golf club head having a body defining a heel, toe, top wall, sole, and a front 

wall defining an upwardly and rearwardly inclined front face and rear face, and 
comprising

5 a) said body defining a forwardly extending main recess located rearwardly of 
said front wall, ‘

b) and said body also defining an undercut recess located directly rearwardly of 
said front wall rear face and extending outwardly from said main recess toward said top 
wall and toward said bottom wall, adjacent said rear face, said rear face having a slant 

1 o height dimension Dj between uppermost and lowermost extents of said undercut recess in 
a vertical plane, and said front wall having a slant height dimension D2 between 
uppermost and lowermost extents thereof in said plane, where: .90 < D[/D2 < .95, and 
wherein said undercut recess has a periphery defining an area A] within said periphery, 
said front face having a maximum area A2, where .90 < Aj/A2 < .95.

15 2. The, golf club head of claim 1 wherein said undercut recess also extends
outwardly from said main recess and adjacent said front wall rear face toward said toe.

3. The club head of claim 2 wherein said undercut recess extends outwardly from
said main recess and adjacent said front wall rear face toward said heel.

4. The golf club head of claim 1 wherein said top wail and bottom wall have 
20 substantially reduced thickness outwardly of said undercut recess.

5. The golf club head of claim 4 wherein said undercut recess extends in a loop 
that is generally parallel to the inclined front face.

6. The golf club head of claim 1 wherein said head has rearward projection with 
upward thickening between said bottom wall and said main recess, and rearwardly of said

25 undercut recess that extends toward said bottom wall, said undercut recess that extends 
toward said bottom wall having forward and rearward sides that extend parallel to one 
another,

7. The golf club head of claim 1 wherein said head has rearward projection with 
downward thickening between said top wall and said main recess, and rearwardly of said

so undercut recess that extends toward said top wall, said undercut recess that extends 
toward said top wall having forward and rearward sides that extend parallel to one 
another.

8. The golf club head of claim 6 wherein said head has rearward projection with 
downward thickening between said top wall and said main recess, and rearwardly of said

35 undercut recess that extends toward said top wall, said undercut recess that extends 
toward said top wall having forward and rearward sides that extend parallel to one 
another.

9. The golf club head of claitn 1 wherein said body is metallic. ;
10. The golf club of claim 1 wherein said body consists of a metallic casting.

lN;\LiBXXl.Q0575;lam
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11. The golf club head of claim 9 wherein said body is a one-piece casting, and 

defines an iron golf club head.
12. The golf club head of claim 1 wherein said undercut recess projects outwardly 

to an extent wj, and has front to rear thickness tj, where .5tj < Wj < 1. 5tj.
5 13. The golf club head of claim 6 wherein said rearward projection from the

undercut recess has substantially greater overall rearward dimension than vertical
thickness dimension.

14. The golf club head of claim 7 wherein said rearward projection, from the
undercut recess has substantially greater overall rearward dimension than vertical

io thickness dimension.
15. The golf club head of claim 1 wherein said body has at least one slit extending 

rearwardly from said undercut recess and extending outwardly from said main recess.
16. The golf club head of claim 1 wherein said body has four slits extending 

rearwardly from said undercut recess and extending outwardly from said main recess at
15 the following locations:

proximate the junction of the heel and top wall 
proximate the junction of the heel and bottom wall 
proximate the junction of the toe and top wall 
proximate the junction of the toe and bottom wall.

20 17, The golf club head of claim 4 wherein said undercut recess extends outwardly
toward said top wall and toward said bottom wall, the depth of the undercut recess toward 
said top wall being lesser than the depth of said undercut recess toward said bottom wall.

18. The golf-club head of claim 17 wherein said undercut recess that extends 
toward said top wall~has a substantially semi-circular cross section adjacent said top wall,

25 and said undercut recess toward said bottom wall has a substantially semi-circular cross 
section adjacent said bottom wall. · ■. ' . ‘ ”

19. The golf club head of claim 17 wherein said undercut recess proximate said 
heel and proximate the toe decreases gradually in depth in an upward direction.

20. A golf club head having a body defining a heel, toe, top wall, sole and a front 
30 wall defining an upwardly and rearwardly inclined front face, and comprising

a) said body defining a forwardly extending main recess located rearwardly of 
said front wall,

b) and said body also defining an undercut recess located directly rearwardly 
of said front wall and extending outwardly from said main recess toward the following:

35 i) said top wall
ii) said bottom wall,

said undercut recess proximate said top wall having lesser depth than said undercut recess 
proximate said bottom wall,

(N:\LIBXX|QO575:vgs
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c) said undercut recess having uppermost and lowermost extents defining a 
separation distance Dj, the front face having uppermost and lowermost extents defining a 
separation distance D2, where .90 < Dj/D2 < .95, and

d) said undercut recess having- a periphery defining an area Aj within said 
5 periphery, said front face having a maximum area A2, where .90 < A]/A2 < .95.

21. The golf club head of claim 20 wherein said top wall has minimum thickness 
proximate said undercut recess extending toward the top wall, said bottom wall has 
minimum thickness proximate said undercut recess extending toward said bottom wall, 
and said two minimum thicknesses are approximately equal.

io 22. The golf club head of claim 20 wherein said minimum thicknesses are between 
.075 and .085 inches.

23. Multiple golf club heads in a set, each head having a body defining a heel, 
toe, top wall, sole and a front wall defining an upwardly and rearwardly inclined front 
face, and comprising

15 a) said body defining a forwardly extending main recess located rearwardly of
said front wall,

b) and said body also defining an undercut recess located directly rearwardly 
of said front wall and extending outwardly from said main recess toward at least three of 
the following:

20 i) said top wall
ii) said bottom wall
iii) said toe
iv) said heel,

said undercut recess having uppermost and lowermost extents defining a separation 
25 distance Dj, the front face having uppermost and lowermost extents defining a separation 

distance D2, where .90 < Dj/D2 < .95, and said undercut recess having a periphery 
defining an area A] within said periphery, said front face having a maximum area A2, 
where .90 < A;/A2 < .95.

c) the undercut recesses in said bodies of the set having increasing rearward
30 angularity in correspondence to increasing rearward angularity of the inclined front faces 

of the bodies of the set,
d) the undercut recesses in each body of the set having parallel forward and 

rearward walls.
24. The invention of claim 23 wherein in each of said bodies, the undercut recess 

35 projects toward the top wall and toward the bottom Wall as defined, the undercut

L
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a) said body defining a forwardly extending main recess located rearwardly of 
said front wall,

b) and said body also defining an undercut recess located directly rear wardly 
of said front wall and extending outwardly from said main recess toward at least said top

5 wall and Said bottom wall,
c) each of said top and bottom walls having a maximum vertical thickness 

region rearwardly of and adjacent said undercut recess, said top wall tapering rearwardly 
and being rearwardly elongated rearwardly of said undercut recess to overlie said main 
recess, and said bottom wall tapering rearwardly and being rearwardly elongated

10 rearwardly of said undercut recess to underlie said main recess, said top wall defining a 
reduced thickness web adjacent to and above said undercut recess, said web located 
rearwardly of the uppermost level of said front face, and said undercut recess nearest said 
web extending upwardly to a level proximate said uppermost level of said front face,

g) said rear face having a slant height dimension of Dj between uppermost and
15 lowermost extents of said undercut recess in a vertical plane, and said front wall having a 

slant height dimension D2 between uppermost and lowermost extents thereof in said 
plane, where:

.90 < DJ/D2 < .95.
28. The head of claim 1 wherein said main recess, proximate said undercut recess, 

so has a slant height dimension D3 in said vertical plane, where
D3 < Dj < D2.

29. The head of claim 28 wherein said main recess, proximate said undercut
recess, has a slant height dimension D3 in said vertical plane, where · ’

— d3 C Dj <1 D2
\ ' 1

25 and wherein said rearward projection with upper thickening defines a top ledge, and said 
rearward projection with downward thickening defines a bottom ledge, said ledges having 
relative forward taper toward their intersection with said undercut recess.

Dated 26 July, 1994 
Callaway Golf company

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Iron Golf Club Head with Dual Intersecting Recesses

ABSTRACT

A golf club head is disclosed, and has a body (11) defining a heel 
(12), foe <13), top wall (14), sole (15) and a front wall (17) defining 

5 an upwardly and rearwardly included front face (16) and rear face. The
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body defines a forwardly extending main recess (21) located rearwardly of 

the front wall (17); and the body also defining an undercut recess (22) 

located directly rearwardly of the front wall rear face and extending 

outwardly from the main 

the bottom wall (15a), 

slant height dimension 

the undercut recess (22) 

slant height dimension

t'ereof in the plane, where: 90 < D^/D2 < .95,

recess (21) toward the top wall (14a) and toward 

adjacent the rear face, the rear face having a 

between uppermost and lowermost extents ofD!

in a vertical plane, and the front wall having a 

D£ between the uppermost and lowermost extents

Figure 2
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